Eleven childrern with uncomplicated transposition of the great arteries repaired by the Mustard procedure were studied by atrial pacing, cardiac catheterization, and ciiieangiography. Nine had persistent postoperative ectopic cardiac rhythms. Atrial pacing in five suggested sinus node damage in four and A-V junctional conduction tissue damage in one.
Dye-dilution curves Intraatrial baffle leaks term prognosis after total repair is not yet established.3-10 Waldhausen and associates reported some of the clinical findings in their patients followed up to 9 months after repair."
Tynan and associates recently reported the cardiac catheterization findings in 18 patients with postoperative complications, including tricuspid valve insufficiency, pulmonary venous obstruction, and superior vena cava olstruction.' I() Betweeni 1965 aind 1971, 12 childreni with uncoimplicated complete transpositioni of the great arteries survived open-heart repair with the Muistard procedure at The Johns Hopkinis Hospital. The early surgical results in eight of these patients were previously reported.5) Our study is conicerned with the postoperative hemodyniamic data anid the electrocardiographic anid angiographic finidinigs in 11 of the 12 survivors. The parenits of the 12th one refused permissioni for postoperative cardiac catheterizationi.
Material aiid Methods

Material
The ninie boys and two gidls ranged in age at the time of postoperative evaluiation from 2.7 to 10.8 years (mean 6.3 years). At preoperative cai diac catheterizationi the 11 childreni were cyanotic with hematocrits ranging from 54 to 76% (nmean 67%) anid systemic oxygen satturations ranging from 52 to 80% (mean 68%) (table 1).
All were onl maintenance digoxin. Th-e chest Xrays shiowed incr-eased pulmonary vascularity and cal-diom-iegaly, and the electrocardiograms consistenitly shloved sinuits rhytlhm, riglht-axis deviation, and right ventricular lhypeitrophy.
Six patients (cases 1-6) were repaired electively betweeni 3 and 7 years of age wheni they weighed 12.0 kg or over. Five (cases 7-11) were repaired at a youinger age because of severe cyanosis and rising hematocrit. The second group was between 2 and 3 years old and weighed 9.6-12.0 kg at the time of surgical repair. .,->, -iz.
Electrographic, Hemnodynamic, and Angiographic Findinigs after Mustard Repair Abbreviations: CTR = cardiothoracic ratio; PV = pulmonary vascularity; N = normal; incr = increased; Int = intermittent; AVD = atrioventricular dissociation; HJR = His junctional rhythm; CSR = coronary sinus rhythm; NSR = normal sinus rhythm; CHB = complete heart block; AF = atrial flutter; SVC = superior vena cava; RA = physiologic right atrium; IVC = inferior vena cava; PCW = pulmonary capillary wedge; NE = not entered; PA = pulmonary artery; SA = systemic artery; + = present; 0 = absent; = not measured; LV = left ventricle; A-V cond = atrioventricular conduction.
(case 3), and one with coronary sinus rhythm (case 4), succeeded in capturing the ventricles with 1:1 conduction (table 2). In the patient with complete heart block (case 9), atrial pacing failed to capture the ventricle.
Sequential mean pressures from superior vena cava to atrium, to inferior vena cava, in the 10 patients in whom the physiologic right atrium was entered, did not show a significant difference, indicating that there was no systemic venous obstruction. In addition, all 10 had normal bilateral pulmonary capillary wedge pressures suggesting that none had pulmonary venous obstruction or tricuspid valve regurgitation.9 10 Obstructive pulmonary vascular disease was not present since they all had normal pulmonary artery pressures. '6 In atrial sites, iincludinig the sinus node region. These results suggested that in the patients with escape junctionial rhythms without heart block the most likely site of surgical damage was the sinus node itself, rather than the A-V junictional tissue or the internodal pathways.14 The child with complete heart block (case 9), on the other hand, suffered significant damage to the A-V junctional tissue, as demonstrated by the failure of atrial pacing to capture the venitricle. The two patients in sinus rhythm (cases 6 anid 8) were among the more recent repairs, in wvhom ani oblique atriotomy incision from the tip of the right appendage to the inferior venla cava-atrial junctioni was used, to avoid damagre to the sinuiis niode.
Persistent ectopic rhythms hasve beern reported as commoni after the Blalock-Hanloni operation. ' One of the two patients (case 4)with small left-to-right shunts had a small ventricular septal defect. The other one (case 11) did not have a murnur suggestive of a ventricular septal defect, and preoperative left ventricular angiography and aortography had not detected a ventricular septal defect or a patent ductus. The cause of the left-to-right shunt in this case remains undetermined, but it is possible that a pulmonary vein was sutured to drain inside the baffle producing a partial anomalous venous return. 6 One patient (case 6) had partial thrombotic occlusion of the inferior vena cava, and complete obstruction of the superior vena cava at the vena cava-atrial junction, that prevented entry of a catheter within the heart. A cineangiogram in the superior vena cava showed it to drain into the upper inferior vena cava via the azygos vein ( fig. 4 ). Stark and associates reported superior vena cava obstruction in four of their 113 Mustard repair survivors and attributed it to pericardial shrinkage of the baffle.10 Our patient had a Dacron baffle, so we could not consider pericardial shrinkage as the cause of the obstruction. The inferior vena cava thrombotic occlusion probably resulted from trauma to the vessel wall at the preoperative catheterization or at the surgical repair itself.17
The three complications related to the placing of the intraatrial baffle in the 11 patients included cardiac arrhythmias in nine, leaks through the baffle at the superior vena cava-atrial junction in seven, and complete superior vena cava obstruction in one. All three seemed to be related in large part to the technical difficulties of suturing the baffle in the vulnerable sinus node region.
Five children (cases 7-11) were repaired at a younger age (mean age 2.3 years) and smaller size (mean weight 10.6 kg) because of severe cyanosis and a rising hematocrit. Preoperatively, all five had an adequate interatrial communication and no evidence of significant left ventricular outflow obstruction or obstructive pulmonary vascular disease. The explanation for their early deterioration remains speculative, but our experience supCirculation, Volume XLVI, October 1972 ports the current concept that early corrective surgery is necessary to avoid the complications accompanying severe cyanosis and polycythemia.8 Earlier correction does not seem to reduce the effectiveness of surgical repair, since there were no differences in the postoperative hemodynamics between the earlier and later repair groups.
